Structure and expression of the C3 gene.
To map the multiple interactive sites on the C3 polypeptide, it is advantageous to combine the approaches of protein chemistry, nucleic acid technology, and molecular biology. This review summarizes the currently known molecular properties of mouse liver C3 mRNA, cloned C3 cDNA, and genomic DNA. Original data communicated have specified the amino acid sequence of the 215 amino-terminal residues of mature mouse C3 beta. Southern blot analysis of liver DNA indicated that the mouse genome contains only one type of C3 gene, that murine and human C3 sequences strongly cross-hybridize, and that the human C3 gene is not somatically rearranged. Included are descriptions of the first human C3 genomic DNA clones, their preparation, and their use to map the human C3 gene to chromosome 19 in linkage with the myotonic dystrophy (DM) locus. After a brief survey of reports describing inherited human C3 deficiencies, we discuss a Dutch family and their three members with total homozygous C3 deficiency who were the subjects of a recent publication. The restricted synthesis of C3 in major and minor producer tissues is discussed and it is proposed that the C3 gene provides a good model system for studying the molecular basis of tissue-specific gene expression. Data are presented documenting the production of C3 in two established mouse macrophage-like cell lines and two rat hepatoma cell lines in tissue cultures. A short account covers the extensive literature on regulation of C3 serum concentrations in acute and chronic inflammation and the very incomplete picture that presently depicts hormonal regulation of C3 synthesis. The final experiment reported demonstrates that nucleic acid hybridization with cloned cDNA probes is a sensitive assay for quantitative determinations of C3 mRNA. With the help of cloned cDNA and genomic DNA, researchers can address questions concerning the functional topography of the C3 polypeptide, the gene's structure, and the molecular nature of inherited C3 deficiencies in humans.